gp91phox-containing NADPH oxidase mediates endothelial dysfunction in renovascular hypertension.
Isoforms of the NADPH oxidase contribute to vascular superoxide anion (*O2-) formation and limit NO bioavailability. We hypothesized that the endothelial gp91phox-containing NADPH oxidase is predominant in generating the O2- to scavenge endothelial NO and thus is responsible for the development of endothelial dysfunction. Endothelial dysfunction was studied in aortic rings from wild-type (WT) and gp91phox-knockout (gp91phox-/-) mice with and without renovascular hypertension induced by renal artery clipping (2K1C). Hypertension induced by 2K1C was more severe in WT than in gp91phox-/- mice (158+/-2 versus 149+/-2 mm Hg; P<0.05). Endothelium-dependent relaxation to acetylcholine (ACh) was attenuated in rings from clipped WT but not from clipped gp91phox-/- mice. The reactive oxygen species (ROS) scavenger Tiron, PEG-superoxide dismutase, and the NADPH oxidase inhibitory peptide gp91ds-tat enhanced ACh-induced relaxation in aortae of clipped WT mice. Inhibition of protein kinase C, Rac, and the epidermal growth factor receptor kinase, elements involved in the activation of the NADPH oxidase, restored normal endothelium-dependent relaxation in vessels from clipped WT mice but had no effect on relaxations in those from gp91phox-/- mice. Relaxations to exogenous NO were attenuated in vessels from clipped WT but not clipped gp91phox-/- mice. After removal of the endothelium or treatment with PEG-superoxide dismutase, NO-induced relaxations were identical in vessels from clipped and sham-operated WT and gp91phox mice. These data indicate that the formation of O2- by the endothelial gp91phox-containing NADPH oxidase accounts for the reduced NO bioavailability in the 2K1C model and contributes to the development of renovascular hypertension and endothelial dysfunction.